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FOREWORD 
 
Assalamu’alaikum warahmatullahi wabarakaatuh and greetings. 
 
This proceeding contains selected papers of 1st International Conference on 
Chemistry, Pharmacy, and Medical Sciences (ICCPM) which held on November 26-
27, 2018, Santika Hotel, Bengkulu-Indonesia. The conference which was organized by 
the Department of Chemistry, Faculty of Mathematics and Natural Sciences, 
Universitas Bengkulu.  
 
The ICCPM 2018 is attended by more than 100 participants. In terms of origin, the 
participants of this ICCPM are coming from 6 countries i.e. Indonesia, Japan, US, 
Malaysia, Thailand, and India. The conference is the first international conference 
organized by the Department of Chemistry, Faculty of Mathematics and Natural 
Sciences, Universitas Bengkulu and is expected to be held continuously every three 
years. 
 
The conference particularly encouraged the interaction of research students and 
developing academics with the more established academic community in an 
informal setting to present and to discuss new and current work. Their contributions 
helped to make the conference as outstanding. The papers contributed the most 
recent scientific knowledge known in the field of Organic Chemistry, Material 
Chemistry, Pharmacy, Agricultural Chemistry, and Miscellaneous topic related to 
chemistry. 
 
Our deep gratitude is strongly forwarded to all individuals who took part in the 
conference, especially the keynote speakers, invited speakers, all the presenters 
and participants as well as all students and staffs who have been involved in the 
preparation and execution of the conference and the publication of the 
proceedings. Our deep gratitude also forwarded for all reviewers the manuscript for 
this proceedings. 
 
These Proceedings will furnish the scientists with a good reference book. I trust also 
that this will be an impetus to stimulate further study and research in all these areas. 
  
Bengkulu, 30 November 2018 
General Chair of ICCPM 
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Microencapsulation Methanol Extract of Solanum muricatum 
Aiton by Using Chitosan 
Devi RATNAWATI1*, Eni WIDIYATI2, Agus Martono Hadi PUTRANTO2 
 
1. Department of Pharmacy, Faculty of Mathematic and Natural Science, University of Bengkulu, Indonesia  
2. Department of Chemistry, Faculty of Mathematic and Natural Science, University of Bengkulu, Indonesia 
 
Abstract. Methanol extract of Solanum muricatum Aiton has been microencapsulated by chitosan using solvent 
evaporation method. This research aims is to determine whether chitosan can coat its extract and see 
morphology microcapsule by use SEM (Scanning Electron Microscopy). Ratio w/w between extract and 
chitosan namely F1 (1:0.75), F2 (1:1.0), F3 (1:1.25). Characterized microcapsules F2, F3 and empty 
microcapsule were showed the diameter 78.8-204, 88.6-182, and 24.3-82.7 μm, successively. The F1 
microcapsule could not be analyzed because the leakage of layer might be expected as underlying factor. 
Microcapsule morphology is determine as matrice type, which the cores are spread homogeny in one layer 
shell.  
Keywords: Microencapsulation, Solanum muricatum, morphology, SEM 
 
A. Introduction   
The search for natural antioxidants as alternatives is 
therefore of great interest among researchers. The 
consumption of a diet rich in fresh fruits and vegetables 
has been associated with a number of health benefits 
including the prevention of chronic diseases. This 
beneficial effect is believed to be due, at least partially, 
to the action of antioxidant compounds, which reduce 
oxidative damage in the body [1]. 
The pepino fruit (Solanum muricatum Ait.), which is an 
exotic fruit, is also known as melon pear and sweet 
cucumber. Although it is native to South America, it is 
also grown in Australia, New Zealand and USA. It 
contains a high percentage of their fresh weight as water 
(92%), it is low in calories, very rich in minerals and 
contains vitamins like thiamine, niacin, riboflavin and 
ascorbic ac id (vitamin C), ideal for number of 
methabolic and antioxidant reaction [2]. 
Due to their intrinsic high instability, these compounds 
are not usually handled in their crystalline form but 
rather as stabilized emulsions or microcapsules. The 
microencapsulation process is generally performed by 
forming a polymeric matrix or coating layer around a 
particular compound in order to protect its biological 
activity from environmental factors and enhance its 
physicochemical stability. Among the most commonly 
used matrixes are those comprised by hydrolyzed starch 
and gelatin [3].  
The use of chitosan has not been reported for Solanum 
muricatum Aiton microencapsulation. Chitosan is a 
copolymer formed by units of 2-deoxy-N-acetyl-D-
glucosamine and 2-deoxy-D-glucosamine linked by β-
1,4 glycosidic bonds. Chitosan is obtained from 
deacetylation of chitin (poly-N-acetyl-2amino-2-deoxy-
D-glucopyranose), which in turn is obtained from 
crustacean shells. Thus, crustacean by-products are an 
inexpensive source of chitosan [4]. 
One of their main applications is in the production of 
microcapsules with delayed release of drugs in which the 
chitosan chains are cross-linked with dialdehydes like 
glutaraldehyde or tricarboxilic acids such as citric acid 
[4]. Previous studies performed in our laboratory showed 
that chitosan can be utilized for Solanum muricatum Ait 
microencapsulation [5]. 
B. Result and Discussion  
In this study Solanum muricatum Ait. microcapsules was 
formulated with chitosan as coating, extract is dispersed 
in a solution of chitosan then emulsified into liquid 
paraffin to form an emulsion. Emulsions which 
containing ingredient turned into a solid form (droplet) 
due to evaporation of acetone when stirring. 
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Chitosan is chosen because it is a natural polymer that is 
non-toxic, biocompatible, biodegradable and 
polycationic in an acidic atmosphere. Chitosan has 
structure like a cellulose, some polymers cellulose 
derivatives such as hydroxy propyl methyl cellulose 
(HPMC) and ethyl cellulose (EC) have been widely used 
in preparations released in control, both in the form of 
matrix and microcapsules. Because of its structural 
similarity, chitosan is able to be used as a coating in a 
microcapsule and functions in drug delivery [7].
 
Fig 1. The process of microcapsules manufacture (a) mixture after stirring, (b) decantation (c) microcapsules washed by 







The speed of stirring during emulsions and dispersions 
affect the shape and size of the microcapsules was 
formed. A low stirring speed will get large 
microcapsules, because when the droplet was formed 
most big size of it. On the contrary, at a high speed the 
microcapsules that are formed will be smaller. 
Each formula has been stirred by shaker then keep for 24 
hours so that the microcapsules which are formed can 
drop to the bottom of the surface and can be separated by 
decantation (Figure 1). The decantation method is 
chosen because with simple pouring, the microcapsules 
formed can be separated from the liquid components 
contained in the mixture. 
Microcapsules produced from the results of solvent 
evaporation are smooth and dry but have brittle 
properties and can be observed from powder properties 
which if touched by hand will be easily destroyed. 
Thecolor of the microcapsules depends on the amount of 
chitosan which added. 
The liquid paraffin used is still attached to the 
microcapsule so that it needs washed using n-hexane 
solvent. N-hexane is used because it is non-polar and can 
attract non-polar compounds in liquid paraffin. This 
washing process is carried out until the clear results 
indicate that there is no more liquid paraffin attached to 
the microcapsule wall [8]. 
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Based on the physical properties of the microcapsules, 
only microcapsules with the formula F2 and F3 were 
further investigated and characterized using SEM. Based 
on morphology and physical appearance, it was feared 
F1 microcapsules with a comparison of extract and 
chitosan 1: 0.75 had leakage. The existence of this 
microcapsule leak can be due to the mechanical stirring 
process that causes F1 microcapsules to be more 
susceptible to damage because they contain fewer 
chitosan than other formulas.  
Figures 3, 4 and 5 showed electron scanning 
micrographs of Solanum muricatum Ait extract 
microcapsules, there is no significant difference. The 
shape of the microcapsules looks random and irregular. 
There are several types of microcapsules based on their 
morphology that is mononuclear, polynuclear and 
matrix. In this study, it can be seen that the 
microcapsules produced have a matrix type, which has 
many cores scattered homogeneously in a coating shell. 
Microcapsule particle size at F2 (Figure 3) is 78.8-204 
μm while in F3 the microcapsule particle size is obtained 
in the range 88.6-182 μm. From the diameter obtained it 
can be said that the capsules observed are categorized as 
microcapsules [9]. The results obtained show that the 
size of the F2 microcapsule particles is smaller than size 
of the F3 microcapsule particles, due to coating material 
which used effects of the microencapsulation. The more 
coating material used, the greater the size of the 
microcapsules produced because the coating material 
forms a thicker wall around the core [10]. 
Empty microcapsules were used as a comparison to see 
differences in microcapsule morphology. The difference 
from empty microcapsules with F2 and F3 
microcapsules is the smaller diameter of microcapsule 
particles and the morphology of empty microcapsules 
which are not visible to the core which is spread on the 
walls of chitosan as a coating. 
C. Conclusion 
Microcapsules of Solanum muricatum Ait.  with chitosan 
coating have been successfully carried out and have been 
characterized using SEM. The morphology of the 
microcapsules produced has a matrix type which has 
many cores scattered homogeneously in a coating shell. 
D. Experimental Section 
4.1. Fruits samples 
The raw pepino fruits was obtained from a farm in 
Rejang Lebong Regency. The fruits were carefully 
selected in order to obtain a uniform batch in relation to 
size and degree of maturity. Chitosan was purchased by 
Sigma-Aldrich, Tween 80 and paraffin by Merck.  
4.2. Sample Extraction 
The fruits were cleaned and cut into small pieces before 
being dried in a hot air‐blowing oven at 50 °C. All 
A B 
A B 
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samples, after drying, had water contents below 10%. 
They were ground to a fine powder in a mechanical 
blender and kept at room temperature prior to extraction. 
500 g of the sample were extracted by using maceration 
method with 500 mL methanol solvent. The extract was 
then rotary evaporated at 40 °C to dryness s. The extract 
was stored at 4 °C for further use. Analyses were carried 
out in triplicate. 
4.3. Procedure of Coating by Using Chitosan 
Chitosan is dissolved with acetone in a beaker glass. The 
comparison between Solanum muricatum Ait. extract 
with chitosan are F1 (1: 0.75), F2 (1: 1.0), F3 (1: 1.25). 
Methanol extract of Solanum muricatum Ait was added 
to liquid paraffin which containing 0.8 mL tween 80 then 
stirred in shaker, chitosan solution is added step by step. 
The microcapsules formed were collected by decantance 
and n-hexane was added to remove the liquid paraffin. It 
was filtered and dried in an oven at 60oC. The same 
procedure without adding the methanol extract was done 
as standard (empty microcapsules) to compared with 
microcapsules containing active ingredients [6]. 
4.4. Characterization 
The surface shape and morphology of microcapsules 
were observed with scanning electron microscopy. 
Microcapsules were coated with gold metal using a fine 
coater (Jeol JFC-1200), under vacuum and the sample 
was tested with scanning electron microscopy (Jeol 
JSM-5310 LV). 
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